Kalanchoe daigremontiana and K. delagoensis are reported for the first time from Sichuan and Hainan (China), respectively. For the first, a new population located in Chengdu downtown has been found, being the first one in western China and thus representing a significant range extension of this species within the country. For K. delagoensis, a new population has been observed in the Old Quarter of Haikou, being the southernmost population of this species in China. The distribution area of both species in China is updated through review of the literature, as well as that of their putative hybrid, K.  houghtonii. For the case of K. delagoensis, its potential range has also been estimated through a niche-based modelling approach. Finally, a key to taxa of Kalanchoe in China is provided. This is an accepted manuscript of an article published in Nordic Journal of Botany on 29 March 2016, available online: http://dx.doi. org/10.1111/njb.01052 This is an accepted manuscript of an article published in Nordic Journal of Botany on 29 March 2016, available online: http://dx.doi.org/10.1111/njb.01052
Introduction

Material and Methods
The new localities were photographed (using a digital camera Finepix HS50 EXR; Fujifilm, Tokyo, Japan) and georeferenced. Dried herbarium specimens were deposited at the reference regional herbaria (SZ for the population of K. daigremontiana from Chengdu; HUTB for the population of K. delagoensis from Haikou). Co-occurring species (if present) were also recorded.
To estimate the range of the three species of Kalanchoe (K. daigremontiana, K. delagoensis, K.  houghtonii) in China and, thus, to evaluate the significance of the newly discovered populations, an extensive literature search was conducted and included all major regional taxonomic works (Flora of China, Flora Reipublicae Popularis Sinicae, Flora of Taiwan, Flora of Hong Kong) , checklists (both at national and regional levels), lists and catalogues of naturalized and invasive plants, research articles, and grey literature. Major databases and information systems were also checked, including citizen science projects: Global Biodiversity Information Facility (GBIF; www.gbif.org/), Chinese Virtual Herbarium (CVH; www.cvh.ac.cn), Taiwan Biodiversity Information Facility (TaiBIF; www.taibif.tw), iNaturalist (www.inaturalist.org), Chinese Field Herbarium (CFH; www.cfh.ac.cn), and Plant Photo Bank of China (PPBC; www.plantphoto.cn).
The potential range was only determined for K. delagoensis because for the other two taxa the number of georeferenced wild occurrences in China were not enough to get reliable models centered in the country (˂5; see Pearson et al. 2007 were downloaded from the WorldClim website (www.worldclim.org; Hijmans et al. 2005) . Given that the establishment and spread of K. delagoensis is often facilitated by human disturbance (Queensland Government 2007 , Walters et al. 2011 , Guerra-García et al. 2015 , an additional variable, the Human Footprint (an index of anthropogenic impacts on the environment; Sanderson et al. 2002) was added to the set of studied variables (and downloaded from the Center for International Earth Science Information Network at Columbia University; http://sedac.ciesin.columbia.edu). After a correlation analysis in a random sample of 1000 points within the study area, we selected a smaller set of eight not highly correlated variables (r < 0.8): annual mean temperature (bio1), mean diurnal temperature range (bio2), isothermality (bio3), temperature annual range (bio7), annual precipitation (bio12), precipitation of driest month (bio14), precipitation seasonality (bio15), and human footprint. The selection of variables from pairs or groups of highly correlated (r ≥ 0.8) ones was done on the basis of their relative contribution to the model (percent contribution, jackknife tests of variable importance).
Replicate runs (50) of MaxEnt (using the 'subsampling' method) w e r e performed to ensure reliable results. Model performance was assessed using the area under the curve (AUC) of the receiver operating characteristic plot, with 20% of the localities randomly selected to test the model. AUC scores may range between 0.5 (randomness) and 1 (exact match), with those above 0.9 indicating a good performance of the model (Swets 1988 (Sanz et al. 2004 , Guillot et al. 2015b ).
According to our literature search, the species is present as wild in at least two provinces of China ( Fig. 1 ). As shown in the Supplementary material Appendix 1 (Table A1) , the species has been reported from two nearby locations in Fujian Province (SE China) and from Bawangling Nature Reserve in Hainan Island. There are also doubtful old herbarium records from another location in Fujian (Gulangyu Island) as well as from Guizhou and Yunnan. However, we cannot attribute them to K. daigremontiana with certainty, as the specimens are incomplete or badly preserved (Supplementary material Appendix 1, Table A1 ). The species has also been included in In contrast to K. daigremontiana, K. delagoensis is a relatively common plant in China. Our search for occurrences in the literature has indicated that this succulent plant is present as wild in at least four provinces of the mainland: Anhui, Fujian, Guangdong, and Guangxi ( Fig. 1 delagoensis naturally growing on roofs and other parts of the buildings (in some cases forming dense monospecific carpets). It seems that it was already a common element of the roofs of Guangzhou City (Canton) more than one decade ago (Jian et al. 2004 ). The fact that most of the observations of the species are within urban environments indicates that the species in China is still in the first stages of invasion, as probably occurs with the other two taxa of Kalanchoe (see above and below).
Regarding the ENM model, the AUC score averaged across 50 runs was very high (mean ± SD, 0.990 ± 0.006), which supported the predictive power of the model.
According to the jackknife tests, mean diurnal temperature range (bio2), temperature annual range (bio7), and annual mean temperature (bio1) were the most informative for predicting the niche of the species in China. The ENM model (Fig. 1) shows that the potential distribution of K. delagoensis in China is limited to the coastal southern region (from southern Jiangsu to Guangxi), including the two large islands of China (Hainan and Taiwan) and also a region in Sichuan/Chongqing. Some small areas throughout subtropical and tropical China are also suitable. It should be noted that K. delagoensis is cultivated in some areas where it does not occur in the wild but that contain suitable habitat (e.g. Nanning in southern Guangxi; Supplementary material Appendix 1, Table   A1 ), paving thus the way for new invasions. To some extent, we believe that the ENM model of K. delagoensis can be extrapolated to the other two conspecific taxa studied here, as they are usually found in the same habitats (pavement cracks, building roofs, waste places, fence lines, vacant lots, disturbed grasslands/woodlands) and, in fact, they often co-occur (e.g. Ward 2006 , Guerra-García et al. 2015 . Moreover, for the Iberian Table A1 ), supporting our hypothesis that the ENM of K. delagoensis may be partly extrapolated to the other two Kalanchoe taxa. Kalanchoe  houghtonii is also present in Taiwan Island, in an urban park of Taichung City; finally, the species has also been observed at least in two different locations in Hong Kong SAR (Fig. 1) . In addition, the two doubtful occurrences of K. daigremontiana from Guizhou and Yunnan might be actually K.  houghtonii (see Supplementary material Appendix 1, Table A1 ), although the antiquity of the records (1960 and 1936, respectively) makes this possibility unlikely (as this hybrid was firstly noted in the 1930s in the United States). Since K.  houghtonii is cultivated in several areas of southern and eastern China ( Fig. 1 and Supplementary material Appendix 1, Table A1 ), the list of occurrences may increase in the coming years.
Key to species of Kalanchoe in China Figure A1 . Detail of the population of Kalanchoe daigremontiana from downtown Chengdu (Sichuan Province). The inset is a close view of the leaves. Pictures: J. López-Pujol. Figure A2 . Some individuals of Kalanchoe delagoensis growing in a building cornice, in Haikou City (Hainan Island). The inset is showing the details of the leaves (from an individual transplanted from the population that is now cultivated in Hainan University). Pictures: J. López-Pujol (general) and M.-X. Ren (inset). 
